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: Process for the preparation of N-{(2S)-1-[3-(3-chloro-4-cyanophen

Process for the preparation of N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl]
propan-2-yl}-5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamide

A process for the preparation of N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol1-yl]-propan-2-yl}-5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamide compound of Formula-I,
which is represented by the following structural formula:

Formula-I

Darolutamide was developed by Orion Corporation and Bayer Health Care. It
is an anti-androgen medication which is used in the treatment of prostate cancer in men. It
was approved by USFDA in July 2019, approved to treat non-metastatic castration-resistant
prostate cancer (nmCRPC) in conjunction with surgical or medical castration.
US8975254 B2 discloses N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl]
propan-2-yl}-5-(1-hydroxyethyl)-1H-pyrazole-3-carboxamide and process for its preparation.
US10189789 B2 discloses the process for the preparation of Darolutamide which is less
economic for commercialization.

The present disclosure provides a process for the preparation of N-{(2S)-1-[3-(3chloro-4-cyanophenyl)-1H-pyrazol-1-yl]-propan-2-yl}-5-(1-hydroxyethyl)-1H-pyrazole-3carboxamide. Schematically as mentioned below:
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The compound of Formula-1, 2, 5 and 8 used in the present invention are prepared by
any of the processes known in prior art.
The following examples specifies the conditions of the process for the preparation of
N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl]-propan-2-yl}-5-(1-hydroxyethyl)1H-pyrazole-3-carboxamide.

Example-1: Preparation of 2-chloro-4-(1H-pyrazol-3-yl)benzonitrile (Compound of
formula-4).
4-bromo-2-chlorobenzonitrile (100 g) was added to the mixture of potassium
carbonate (153 g) and acetone (350 ml) at 25-30°C temperature and stirred for 30 minutes.
Palladium acetate (1.03 g) and Triphenylphosphine (3.63 g) were added to the reaction
mixture at 25-30°C temperature. Heated the reaction mixture to 55-60°C and stirred for 15
minutes.

1-(tetrahydro-2H-pyran-2-yl)-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)-1H-

pyrazole/compound of formula-1 (141.3 g) in acetone (250 ml) was added slowly to the
reaction mixture at 55-60°C and stirred for 3 hrs. Cooled the reaction mixture to 45-50°C.
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Carbon (5 g) was added to the reaction mixture at 45-50°C and stirred for 20 minutes.
Filtered the reaction mixture through filter cloth at 45-50°C and washed with acetone (200
ml). Filtrate cooled to 25-30°C. Water (2000 ml) was added to the filtrate at 25-30°C and
stirred for 6 hrs. Filtered the precipitated solid and washed with water (200 ml). Reaction
mixture was added to ethanol (600 ml) and cooled to 0-5°C. Methane sulfonic acid (53.28 g)
was slowly added to the reaction mixture at 0-5°C and stirred for 3 hrs. Filtered the
precipitated solid at 0-5°C and washed with ethanol (100 ml). Obtained wet material was
slowly added to the aq. ammonia solution at 10-15°C and stirred for 1 hrs. Filtered the
precipitated solid at 10-15°C and washed with water (300 ml). Toluene (1000 ml) was added
to the reaction mixture at 25-30°C. heated the reaction mixture to 50-55°C and stirred for 90
minutes. Cooled the reaction mixture to 25-30°C and stirred for 90 minutes. Filtered the
precipitated solid and washed with toluene (200 ml). Dried the material to obtain titled
product.
Yield: 85.04%
M.R:175-180°C
HPLC purity: 99.49%

Example-2:

Preparation

of

(S)-4-(1-(2-aminopropyl)-1H-pyrazol-3-yl)-2-

chlorobenzonitrile (Compound of formula-7).

BOC-L-Alaninol (172.10 g) was added to the mixture of 2-chloro-4-(1H-pyrazol-3yl)benzonitrile (100 g) in ethyl acetate (600 ml) at 25-30°C and stirred for 10 minutes.
Triphenylphosphine (257.74 g) was added to the reaction mixture at 25-30°C. cooled the
reaction mixture to 0-5°C temperature. Diisopropyl-azodicarboxylate (198.59 g) was added
to the reaction mixture at 0-5°C for 3 hrs. Raised the reaction mixture temperature to 15-20°C
and stirred for 16 hrs. Hydrochloric acid (200 ml) was slowly added to the reaction mixture at
15-20°C. Heated the reaction mixture to 55-60°C and stirred for 5 hrs. Cooled the reaction
mixture to 25-30°C. Water (600 ml) and Dichloromethane (1000 ml) were added to the
reaction mixture at 25-30°C and stirred for 10 minutes. Separated the aqueous layer and
cooled to 10-15°C. adjusted the aqueous layer pH 9-10, by using aqueous ammonia at 1015°C temperature and stirred the reaction mixture for 30 minutes. Heated the reaction
mixture temperature to 25-30°C. Dichloromethane (500 ml) was added to the reaction
mixture and stirred for 10 minutes at 25-30°C. separated the organic layer. Distilled off the
organic layer. Isopropanol (30 ml) was added to the reaction mixture at 25-30°C. Heated the
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reaction mixture to 50-55°C. n-Heptane (600 ml) was slowly added to the reaction mixture at
50-55°C and stirred for 60 minutes. Cooled the reaction mixture to 25-30°C and stirred for 3
hrs. Filtered the precipitated solid and washed with n-heptane to obtain titled product.
Yield: 70%
M.R:90-95°C
HPLC purity: 98.25%

Example-3: Preparation of (S)-5-acetyl-N-(1-(3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1yl) propan-2-yl)-1H-pyrazole-3-carboxamide (Compound of formula-9).

5-acetyl-1H-pyrazole-3-carboxylic acid (70.93 g) was added to the mixture of (S)-4-(1-(2aminopropyl)-1H-pyrazol-3-yl)-2-chlorobenzonitrile (100 g) in dichloromethane (800 ml) at
25-30°. Reaction mixture cooled to 15-20°C and diisopropylethyl amine (173.4 g) was added
to the reaction mixture. Reaction mixture cooled to 0-5°C. propylphosphonic acid anhydride
50% in ethyl acetate solution (300 ml) was added to the reaction mixture for 3 hrs at 0-5°C.
Raised the reaction mixture temperature to 5-10°C and stirred for 6 hrs. Raised the reaction
mixture temperature to 25-30°C. Ethanol (300 ml) was added to the reaction mixture.
Distilled the reaction mixture at 60-65°C. Ethanolic hydrochloric acid solution was added to
the reaction mixture at 60-65° for 2 hrs. Stirred the reaction mixture for 2 hrs at 60-65°C.
cooled the reaction mixture to 25-30°C and stirred for 2 hrs. Cooled the reaction mixture to 510°C stirred for 4 hrs. Filtered the precipitated solid and washed with water and ethanol.
Dried to obtain titled product.
Yield: 78.84%
M.R:195-200°C
HPLC purity: 99.75%
Example-4: Preparation of Darolutamide (compound of formula-10)
Sodium borohydride (14.2 g) was slowly added to the precooled mixture of (S)-5-Acetyl-N(1-(3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl)propan-2-yl)-1H-pyrazole-3-carboxamide
(100 g) in ethanol (1000 ml) at 10-15°C. Raised the reaction mixture temperature to 25-30°C
and stirred for 90 minutes. Reaction mixture was slowly added to the precooled mixture of
Aq. Hydrochloric acid at 15-20°C. Raised the reaction mixture temperature to 25-30°C and
stirred for 6 hrs. Filtered the precipitated solid and washed with water (600ml). Reaction
mixture was added to the water (600 ml) at 25-30°C and stirred for 60 minutes. Filtered the
precipitated solid and washed with water (200 ml). dried to obtain titled product.
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Yield: 89.55%
M.R: 178-183°C

Example-5: Preparation of Pure Darolutamide of formula-1
N-{(2S)-1-[3-(3-chloro-4-cyanophenyl)-1H-pyrazol-1-yl]-propan-2-yl}-5-(1-hydroxyethyl)1H-pyrazole-3-carboxamide/ compound of formula-10 (100 g) was added to the mixture of
ethyl acetate (1200 ml) and water (200 ml) at 25-30°C. Heated the reaction mixture to 7075°C and stirred for 60 minutes. Reaction mixture was cooled to 60-65°C and mixture of
Carbon powder (5 g) in ethyl acetate (100 ml) were added to the reaction mixture. Filtered
the reaction mixture through hyflow bed and washed with ethyl acetate (100 ml). reaction
mixture in filtrate cooled to 25-30°C and stirred for 10 hrs. Filtered the precipitated solid and
washed with ethyl acetate. Dried to get the titled product.
Yield: 70.0%
M.R: 178-183°C
HPLC purity: 99.75%
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